A new complex [Cd(2,4-D) 2 (Im) 2 (H 2 O) 2 ] with 2,4-dichlorophenoxyacetic acid (2,4-DH) and imidazole (Im) as ligands has been synthesized and characterized by elemental analysis, IR spectrometry and single-crystal X-ray diffraction. The Cd(II) atom is coordinated in a distorted octahedral geometry, which is defined by two O atoms from two monodentate 2,4-dichlorophenoxyacetate ligands, two N atoms from two imidazole ligands and two water molecules. Intermolecular O-H···O hydrogen bonds form chains, which are connected by N-H···O hydrogen bonds, generating a sheet structure. The molecules are further assembled by π···π stacking interactions to form a two dimensional supramolecular network.
INTRODUCTION
Recently, much attention has been paid to carboxyl complexes due to their attractive structures and promising applications for catalysis, gas storage, magnetic materials and optoelectronics.
1-2 Generally, the design or selection of suitable ligands having certain features, such as functionality and versatile binding modes, plays an important role in determining the topologies and properties of carboxyl complexes. In the past few years, extensive studies in this field have been focused on the utilization of rigid aromatic carboxylic acids as ligands. Comparatively, flexible carboxylic ligands have not been studied much, which is probably due to their varied geometries and conformations, and this often make it difficult to forecast and control the final structures of the expected products. 3 To better understand the coordination chemistry of flexible carboxylic ligands and prepare desired complexes with predictable structures and properties, it is necessary to exploit flexible carboxylic acid ligands. 2,4-Dichlorophenoxyacetic acid (2,4-DH) is a member of arylcarboxylic acids family, and compounds belonging to it are commonly used as conventional fungicides, plant growth regulators and agricultural hebicides. 4 In recent years, an increasing interest can be observed on 2,4-DH coordination compounds, including complexes of transition metals such as Zn(II) 5 , Cd(II), [6] [7] Cu(II), 8 Mn(II), 9 Co(II) 10 and Ni(II), 11 alkaline metals such as Ca(II), 12 and lanthanides like Gd 13 and Eu. 14 Several mixed-ligand coordination compounds with 2,4-DH and N-donor ligands, such as phenanthroline, 15 pyrazole, 16 pyridine, 17 pyrazine, 18 imidazole 19 and bipyridine, 20 are also known, and the results reveal that 2,4-D exhibits versatile binding and coordination modes. These interesting results inspire us to explore the related mixed-ligand coordination systems and to clarify their intrinsic assembly rule. Therefore, we describe here the synthesis, crystal structure and luminescent property of a new Cadium(II)
EXPERIMENTAL

Materials and Physical Measurements
All reagents used in the synthesis were analytical grade. Elemental analyses for C, H, and N were performed on a Vario EL III elemental analyzer. The infrared spectra (4000 -400 cm -1 ) were recorded as a KBr pellet on a Nicolet 170SX FT-IR spectrometer. Luminescence spectrum was obtained with a RF-5301PC fluorescence spectrometer. The crystal structure determination was performed on a Bruker Smart Apex CCD area-detector diffractometer equipped with graphite-monochromatized Mo Ka radiation (λ = 0.71073 Å).
2. 
X-ray data collection and structure refinement
Single-crystal data were collected at 298(2) K. The structure was solved by direct methods and successive Fourier difference synthesis (SHELXS-97), and refined using the full-matrix least-squares method on F 2 with anisotropic thermal parameters for all non-hydrogen atoms (SHELXL-97). [21] [22] A summary of the crystallographic data is given in Table 1 . Selected bond distances and angles are given in Table 2 . . According to Kazou Nakamoto, [23] we can infer that the carboxylate groups in 1 are in monodentate coordination modes. The strong C-O stretching vibrations at about 1240 cm -1 in the spectrum of 1 suggest that the oxygen atom from phenoxyl may not coordinate to the metal centers. These are in accordance with the results of X-ray diffraction analysis.
Crystal structural description
As shown in Fig. 1 , the Cd(II) atom is coordinated to two oxygen atoms from two 2,4-D ligands and two nitrogen atoms of two imidazole molecules in the equatorial position, and two oxygen atoms of water molecules in the axial position, forming a CdO 4 N 2 octahedral geometry. The distance of Cd-N is 2.238(2) Å, which is shorter than the corresponding values in [Cd 2 (2,4-D) 4 (phen) 2 ] (phen = 1,10-phenanthroline), [7] [Cd(2,4-D) 2 (bib)] n (bib=1,4-bis(imidazol-1-yl)-butane) [24] and [Cd(2,4-D) 2 (4,4-bipy)] n (4,4'-Bipy = 4,4'-bipyridine). [25] The bond lengths of Cd(1)-O(1), Cd(1)-O(4) are 2.370(2), 2.394(2) Å, respectively, which are comparable with those of other Cd(II) complexes. [25] [26] [27] The bond angles of O (1) It should be noted that the oxyacetate group is clearly twisted out of the plane of the benzene ring and the C3-O3-C2-C1 torsion angle is -67.9(3)°. This indicates the remarkable conformational flexibility of 2,4-DH as compared with rigid aromatic carboxylic acid such as terephthalate. [28] Moreover, the characteristic C-O carboxylate bond lengths (Table 2 ) suggest electron delocalization of the carboxylate groups of the anionic ligands. There are two types of intermolecular hydrogen bonds between the neighboring molecules (Table 3 ). An intermolecular O-H···O hydrogen bond is formed between the uncoordinated carboxylate O atom and the O atom of the coordinated water molecule of the adjacent molecule, giving rise to a hydrogen-bonded chain along the c axis. The other intermolecular hydrogen bond involves the uncoordinated carboxylate O atom and the N atom of imidazole molecule, leading to an N-H···O hydrogen-bonded chain along the b axis (Fig. 2) . The chains crosslink each other and are further assembled through π···π stacking interactions between imidazole rings with centroid-to-centroid distance of 3.6235Å, resulting in a two-dimensional supramolecular network (Fig. 3) . These differences reveal that the metal ions play a crucial role in structural assembly.
Luminescent property
It is known that Cd(II) complexes have high photoluminescence quantum yields and these complexes have potential applications in electroluminescent devices. [29] Fig. 4 shows the excitation and emission spectra of the title complex in the solid state at room temperature. When the excitation wavelength is 280 nm, the title complex exhibits an intense photoluminescence, and the maximum emission wavelength is at 455 nm. Comparably, under similar conditions, two emission peaks at about 392 nm and 490 nm were observed for free imidazole and 2,4-DH, respectively. The emissions arising from the free ligands are not observed in the spectrum of compound 1. The absence of ligand-based emission suggests energy transfer from the ligands to the Cd(II) atoms during photoluminescence. Therefore, the photoluminescence can probably be assigned to the ligand-to-metal charge-transfer (LMCT) transition. [30] Figure 4 View of the excitation and emission spectra for 1 in the solid state at room temperature.
CONCLUSIONS
A novel Cadmium( II) complex, [Cd(2,4-D) 2 (Im) 2 (H 2 O) 2 ], has been hydrothermally synthesized and structurally characterized. The complex falls into monoclinic system with space group of P2 1 /c. There exists two kinds of intermolecular hydrogen bonds and π···π interactions in the crystal which stabilize the structure. This work reinforces that weak intermolecular interactions play an important role in defining the overall supramolecular architecture. 
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